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Sea level is trending upward at all 
NOAA tide gauge stations in the region 
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About 1.5 feet per century 
It’s not just 





show rising.  




Residents notice streets flooded more 
often 
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Photo – WAVY 10 TV 
Why is sea level rising? 
Land is sinking - subsidence 
• Subsidence = half the 
relative sea-level rise  
– Ground water 
pumping = one-half 
the subsidence. 
– Glacial isostatic 
adjustment and other 
processes make up the 
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Why is sea level rising? 
Land Ice Sheets Melting 
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Photo NASA GISS 
Why is sea level rising?  
Ocean is warming and expanding 
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Why is sea level rising?  
Ocean Circulation is Changing 
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The ocean surface is not flat – the ‘ocean is in motion’  
 
Gulf Stream                        Sea Level 
  
Speeds up                       Goes Down 
 
Slows down                     Comes up 
We are seeing a lot of slowing down  
and accelerating rise rates 
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So how do we project into the future? 
Provide useful information 
 
Determine subsidence rates 




Model SLR using different 
scenarios 
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NASA image 
NOAA  image 
Boon 2012 
Projections for Hampton Roads showing the sea 
levels the discussion today will focus on 
Stars indicate exercise dates/SLR of 2044 (1.5 ft) and 2084 (4.5 ft) From VIMS 12/9/2014 National Exercise – Hampton Roads 12 
How do we narrow the range of SLR 
projections? 
Measure Subsidence  –  
integrate city, Commonwealth 
and Fed data – easy and cheap 
and 
Observe the Ocean -  Integrated 
Ocean Observing System – hard 
and expensive.  
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And the end result 
 




So we can adapt 
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